Objective: The primary objective of this scoping review was to examine and map the range of neurophysiological impacts of human touch and eye gaze, and consider their potential relevance to the therapeutic relationship and to healing.
Introduction
T he purpose of the review was to examine the connection between two distinct research fields. The first field is aligned to the social sciences and examines the importance of human interaction and positive therapeutic relationships for healing and the delivery of fundamental care. 1 The second research field is aligned to the natural sciences, and investigates the neurophysiological impact of touch and eye gaze during human interaction. Although arising from different research domains, both bodies of work are strongly connected, with touch and gaze being key elements of human interaction that have the potential to influence therapeutic relationships, healing and patients' experiences of fundamental care delivery. The connection of these bodies of work is further emphasized by the shared variables of trust and positivity as relevant mediators of the impact of human interaction.
Fundamental care refers to the essential elements of care that every patient requires regardless of their clinical condition or the setting in which they are receiving care. These elements of care can be physical (e.g. nutrition, hydration, elimination and hygiene), psychosocial (e.g. respect, dignity, privacy and cultural safety) or relational in nature (e.g. empathy and compassion). 1 Given the growing evidence that these fundamentals are being poorly executed globally, there is increasing emphasis on how they can best be delivered in clinical practice. [2] [3] [4] [5] [6] [7] [8] [9] [10] Research is beginning to acknowledge that a positive, trusting nurse-patient relationship is integral to the delivery of high-quality, person-centered fundamental care. 1, 11 However, the specific neurophysiological mechanisms through which this positive relationship impacts patient care and experiences is largely unknown and unexplored.
In addition to work on fundamental care, there is a large body of work on the importance of an empathic, therapeutic relationship for healing, patient health, resilience and hope. [12] [13] [14] This therapeutic relationship might involve multiple ''actors'', given that patients can interact with multiple health professionals in any healthcare episode. Specific studies focusing on the therapeutic relationship include studies on connectedness, 15 social influences on healing and stress, 16, 17 meta-analyses of noncontact healing studies 18 and reviews of the effect of interpersonal touch on patients 19, 20 and specific cells. 21 There are also studies and literature reviews on the role of trust in health professional (particularly nurse)-patient relationships 22, 23 and the impact of increasing technological interaction on this therapeutic relationship. 24 ,25 These studies demonstrate the increased capacity for hope displayed by the patient when there is a high trust relationship and personal interaction between the patient and nurse/ medical practitioner. 26, 27 The observed interactions and interconnections that are considered to be relevant for improving the healing capacity of patients in these circumstances include the display of genuine empathy, compassion, direct eye contact and physical touch.
Whilst clinicians, and many patients and relatives, are in no doubt as to the efficacy of a positive therapeutic relationship, much evidence is based on self-reporting by the patient or observation by the researcher. 23, 24 There is, however, a growing body of work on the neurophysiological impact of human interaction. Physical touch and face-to-face interaction, entailing eye gaze and retinal eye lock, are two types of contact that produce neurophysiological effects on the body. 20, 28, 29 There are a growing number of studies investigating the neurophysiological impact of physical touch. Such studies have examined the cortical dynamics of both discriminative (discrimination of stimuli) and affective (pleasant, gentle stroking) touch, [30] [31] [32] [33] [34] and the way in which the brain registers (codes) affective touch. [35] [36] [37] [38] The neurophysiological response to touch includes the release of specific chemicals and neurotransmitters that lead to neuroendocrine effects; vagal stimulation; reduction of stress, pain and depression; and enhancement of immunity. 20, [39] [40] [41] [42] Affective touch also appears to lessen allostatic load (i.e. stress) in critically ill patients, 20 due to the positive effects on pathophysiological processes aggravated by stress, such as immune and neuroendocrine derangements and inflammation. 28, 39 There is recent evidence of an interoceptive effect of affective touch that aids rehabilitation through alterations to the insular cortex and limbic system. in part through the spinomesencephalic tract, engaging the amygdala, insula and anterior cingulate cortex. 29 Resultant neurophysiological reactions can mediate the perception of touch, and are shown to be beneficial to the healing process, as well as having a positive effect on a patient's capacity for pain management 29, 44 and a number of physiological outcomes, including changes to autonomic innervation through repetition of affective stimulation. 20 One of the most powerful human interactions is face-to-face contact involving eye gaze. The interaction between trusted individuals creates a neural duet between brains due to the reciprocal firing of the brain's social networking areas, with a powerful effect on the level of trust and empathy as well as a positive attitudinal shift. 45 Face-to-face contact involves the activation of mirror and spindle neurons.
33,46-48 When interacting with trusted others a number of chemicals are released including oxytocin and vasopressin, 49 ,50 both of which help to lower the physiological stress response and aid growth and wound healing. 51 Social interaction becomes an interactive process of positive feedback whereby increased levels of oxytocin in turn encourage even greater levels of gaze to the eye region of human faces. 50 This dynamic further increases the level of trust and empathy between the interacting parties.
When there is sufficient trust and positivity, a positive feedback effect can occur, which stimulates the parasympathetic nervous system and releases immune system chemicals that enable neuroplasticity and neurogenesis to occur. 52, 53 These same chemicals are involved in immune system strength and changes to hormonal responses triggered by stress, pain signalling and integration. Each of these are directly related to healing and resilience through such mechanisms as modulating the interplay of lymphocytes that produce antibodies 54 and triggering hormone and neuropeptide changes that mediate emotions. 13, 55 Eye gaze and retinal eye lock between an anxious person and a trusted ''other'' has a direct effect on the synchronization of the right brain hemispheres 56, 57 and the quietening of the sympathetic nervous system and amygdala, 58 increasing the ability to deal with trauma. Thus, it enables the caregiver or trusted ''other'' to ''soothe''. 49, 58 This ''eye contact effect'' modulates activity in structures in the social brain network, 59 aiding communicative intention and affective arousal. There is growing evidence of the link between these neurophysiological reactions and a decreased level of morbidity and mortality through such changes as an increased capacity for hope, 13 ,60 the capacity to reframe vulnerability and deal with trauma, 61, 62 and neurophysiological reactions related to the placebo effect. 63 In summary, touch and face-to-face interaction with trusted others have a number of neurophysiological effects that are relevant to the therapeutic relationship. These neurophysiological effects are impacted by the quality of the relationship shared by the individuals. Trust and empathy, in particular, appear to be mediators given they have a profound effect on the body's generation and/or secretion of beneficial chemicals, such as serotonin.
This review maps the research literature on interventions that directly or indirectly replicate aspects of a therapeutic relationship using touch and/or eye gaze. This research literature arguably complements the existing body of research, indicating that therapeutic relationships can have a positive impact on patients, particularly in relation to the delivery of fundamental care. Research evaluating objective neurophysiological measures might provide further insight as to why and how this positive impact occurs.
A search of the Cochrane Library, the JBI Database of Systematic Reviews and Implementation Reports (JBISRIR) and PubMed revealed a very large number of systematic reviews primarily concerned with the effects of massage and other forms of touch. Typically these reviews were condition specific such as the impact on lower back pain 64 or prevention of pressure ulcers.
The objective of this scoping review was to examine and map the range of neurophysiological impacts of human touch and eye gaze, and explore possible links to and implications for the therapeutic relationship and healing. Touch and gaze are two central components of human interaction. Understanding the neurophysiological impact of touch and gaze might provide insights in to how these components of interaction can be used to enhance relationships in a therapeutic context. Our intention was not to only include studies that overtly stated a link between touch or gaze and the impact on the therapeutic relationship and healing. This would have been too restrictive. Our objective was to look broadly at studies that measured the neurophysiological impact of touch and gaze and consider: the contexts in which these occurred; who received the touch or gaze and who provided it; what were the variants of touch and gaze; and what was being measured. In keeping with the purpose of a scoping review, this information allowed us to explore and map this emerging research field.
Inclusion criteria Participants
This scoping review considered studies that included cognitively intact human subjects of any age. Patients who were heavily sedated or unconscious were excluded.
Concept
This scoping review investigated a number of areas related to the neurophysiology of human interaction (e.g. touch, eye gaze) and their potential connection to building a useful therapeutic relationship. The concept/s examined included:
Neurophysiology of touch Neurophysiology of eye gaze Neurophysiological impacts on healing Neurophysiology of care Therapeutic relationship.
Specifically, we considered who received the touch or gaze and who provided it; what the variants of touch and gaze were; and what outcomes were being measured.
Context
This scoping review considered studies that examined, in either clinical or laboratory settings, the neurophysiological impacts of touch and eye gaze, and which have potential links to the therapeutic relationship. Clinical settings included acute care, long-term care and community care, including the home.
Types of studies
This scoping review considered both experimental and quasi-experimental study designs including: randomized controlled trials, non-randomized controlled trials, before and after studies and interrupted time-series studies. In addition, analytical observational studies including but not limited to prospective and retrospective cohort studies and case-control studies were considered for inclusion. Only quantitative studies were included as the aim was to examine objective measures of neurophysiological changes as a result of human touch and gaze.
Methods
This scoping review adopted the methodology for Joanna Briggs Institute (JBI) scoping reviews as described in the JBI Reviewers' Manual.
69,70
Search strategy A three-step search strategy was utilized for this review. An initial limited search of Scopus, PubMed and CINAHL was undertaken, followed by an analysis of the text words contained in the title and abstract, and of the index terms used to describe the articles. A second search using all identified keywords and index terms was then undertaken across all included databases. Thirdly, the reference list of all identified reports and articles were searched for additional studies. Only published studies in English were considered for inclusion in this review. The decision not to search for unpublished papers was due to the large amount of results from searching the databases of published studies, making additional imprecise searches in the gray literature impractical. There were no date restrictions.
The databases searched included: CINAHL, PubMed, Cochrane Central Register of Controlled Trials (CENTRAL), Scopus, PsycINFO and Web of Science. Results of all searches are provided in Appendix I.
Initial keywords used were: gaze, healing, neurophysiological, therapeutic relationship, touch.
Study selection
All searches were imported into Endnote X8 (Clarivate Analytics, PA, USA) and all title and abstracts were reviewed by two reviewers independently. Fulltext of studies were then retrieved and reviewed by two reviewers independently. All discrepancies in selection were resolved through discussion.
Extraction of results
Data were extracted from papers included in the scoping review by two independent reviewers using the data extraction tool specified in the review protocol. 68 The data extracted included specific details about the populations, concept, context and study methods of significance to the scoping review question and specific objectives. Any disagreements that arose between the reviewers were resolved through discussion.
Data mapping
The extracted data are presented in both diagrammatic and tabular form as per scoping review guidelines, including mind-maps of the various aspects of the study and how they interrelate. A narrative summary accompanies the tabulated and diagrammatic results.
Results

Description of studies
The initial search of all databases was conducted on 12-13 November 2015 and updated in February 2017. The search strategy was deliberately sensitive and therefore resulted in a large number of studies identified. Database searches identified 18,734 records. Other sources, primarily reference lists of included studies, provided a further 46 records. After removal of duplicates and screening of title and abstracts, 86 studies were retrieved in full text and 22 were then excluded based on inclusion criteria (See Appendix II). A total of 64 studies have been included in the review. The PRISMA flowchart in Figure 1 describes the flow of decisions for inclusion of studies.
Characteristics of included studies
Of the 64 studies included in the review (Table 1) 94, 128 and one study (2%) investigated touch and gaze with the addition of vocalization and facial expression. 134 It should be noted, that although our aim was to identify studies that addressed the neurophysiological impact of touch and gaze in relation to healing there were no studies identified that addressed this directly.
The detailed characteristics of all included studies are provided in Appendix III.
Review findings
Interventions and intervention sub-types Figure 2 maps the included studies showing the numbers of studies investigating each of the intervention types, and for each of the intervention subtypes. The sub-types were derived iteratively as part of the mapping process.
For studies of touch, the most prominent sub-type was ''massage'' (46 studies, 81% of touch studies), In the ''skin to skin'' care studies most involved preterm infants, 80, 93, 103, 104 with only one study involving full-term infants; 76 all with the mother providing the contact. The studies of ''warm affective touch/ holding'' included mother and infant dyads 83, 102 or couples in a relationship. 111, 112, 114 The ''Reiki touch'' study involved healthy participants with a trained Reiki practitioner. 117 Characteristics of the massage studies are provided in more detail later.
For studies of gaze, one intervention sub-type (''direct and averted'') was represented by two studies, 129,132 others sub-types (''direct, averted and closed'' and ''still face' ') 125,133 were investigated in one study each. One study involved mothers and infants. 125 The other three studies involved women and men viewing the gaze of either the researcher, 129 or of live models. 132, 133 For the two studies of touch and gaze (combined), the intervention sub-types were ''free play'' 94 and ''still face and touch''. 128 Both studies involved parents and their children. One study focused on the combined intervention of ''touch, gaze, vocalisation and facial expression'', and examined the intervention sub-type of ''social interaction''. This study Figure 3 presents a detailed analysis of the key characteristics of ''massage'', the most frequently measured intervention sub-type. Many studies failed to provide various details of these characteristics; therefore, the totals for some characteristics in Figure 3 are less than 46.
Six aspects of massage apparent from the literature are presented:
(i) It should be noted that the inclusion criteria also addressed studies in regard to the neurophysiology of healing, care and the therapeutic relationship. Although many included studies made inferences about the potential for the various neurophysiological measures and we have explored this potential, no studies were identified that directly measured the neurophysiological impact on these concepts. This issue is elaborated in the following discussion.
Discussion
As this is a scoping review, the included studies have not been subjected to critical appraisal. There is therefore no attempt to address the effectiveness of the interventions.
The impetus for this review was the growing body of work on the neurophysiological impact of touch and eye gaze during direct human interaction and the benefits of a positive, trusting therapeutic relationship as the central element in the delivery of highquality, person-centered fundamental care. 11, 135 This review, therefore, aimed to identify research that evaluated neurophysiological measures as a response to touch and gaze, given they are essential elements of establishing and maintaining therapeutic relationships. We considered the nature of the interventions in terms of what intervention was delivered, who administered the intervention and who received it.
Although we identified a large body of research, arguably only a small number of studies measured relevant neurophysiological responses and were contextually specific to what could be described as the development and maintenance of a clinician-patient relationship. These studies involved patients and clinicians (all nurses) in the clinical setting.
72,74,77,96,97,99,100,105,107 However, to restrict the review to these studies alone would have prevented exploration of a number of aspects of touch and gaze. For example, the effect of gaze was not addressed in any of the studies involving nurses. The scoping review methodology allows, even encourages, the exploration of the boundaries of a concept. We would assert that therapeutic relationships are not restricted to a nurse and patient. These relationships can and often do include relatives of patients, with nurses often including them in therapeutic activities. In the case of infants, this would include encouraging mothers to have skin-to-skin contact. We established our boundary at the point where objective measurement of direct human to human touch and gaze occurred. Regarding the types of touch and the inclusion of massage, there is a continuum from light or gentle affective touch to firm even forceful touch of deep tissue massage. There is no natural cut-off point within this range. We recognize that gentle affective touch would occur when a nurse is giving comfort to a patient. At the other end of the spectrum nurses will touch patients more firmly when technical care is provided and it is this boundary which we aimed to explore.
The actions of nurses when caring for patients involve a great deal of touch. 136, 137 This includes touch that would be intended to comfort (gentle touch) and, as part of an intervention, technical or instrumental touch. 138 In considering touch in the context of nursing practice, a bed-bound patient requiring washing by a nurse might also be provided with gentle massage, which would closely approximate some studies in the current review where a back massage was the intervention. There were a small number of included studies involving holding; warm, affective touch; and skin-to-skin contact, and once again these studies would contextually relate to the use of touch by nurses to comfort a patient. 76, 80, 83, 93, [102] [103] [104] 111, 112, 114 Other aspects related to touch that were reflected in the studies included the skill level of the masseur/therapeutic provider and the relationship they had to the person receiving touch.
Trust is considered foundational in any therapeutic relationship.
23,135 A trusting relationship is considered to be ''dynamic and ongoing'', 23(p506) suggesting that those who form this relationship are known to each other and have multiple interactions. The majority of studies had massage provided by a trained masseuse, with the next largest group massaged by a significant other, most often a spouse or life partner, and half as many again from a trained clinician. Whilst only four studies reported clinicians providing touch on more than three occasions, 77,96,97,105 the trust engendered by an ongoing relationship with a nurse or other type of clinician during therapy (either in a hospital or undergoing regular treatment) might offer potential benefits in regard to the therapeutic relationship and patient recovery/healing.
In the present review, the decision was made to only include studies with ''live'' gaze, and not the presentation of photos or videos, due to the body of evidence indicating a difference in the neurophysiological reaction to ''live'' gaze as opposed to gaze that is intermediated by technology (i.e. interaction over a screen, images of faces).
132,133 As a result, only seven studies addressing gaze (with or without touch) were included. 94, 125, 128, 129, 132, 134 These studies measured both the effect of direct and averted gaze. This is relevant for the nurse-patient relationship as a more intense physiological response from the stimulus of direct gaze might result in a greater level of cognitive social network engagement which could lead to interpersonal neural synchronization and an increase in empathy.
133 It might also result in an increase in neuro-chemicals that strengthen the endocrine system and modulate the stress response. However, no studies that involved gaze between a patient and nurse were identified in the search.
The majority of included studies measured a single intervention, either touch or gaze. In the studies that involved touch, it is reasonable to assume that those providing touch might be making eye contact with the subjects; however, only a small number of studies noted the potential for, or effect of, direct eye gaze as a mediating factor on results. This appears to be due to the lack of awareness of the potential neurophysiological impact of direct eye gaze and therefore, the lack of recognition of its role in moderating or mediating outcomes. Only three studies explicitly involved interventions of both touch and gaze. 94, 128, 134 Notably one recent study included an intervention involving the synchrony codes of touch, gaze, vocalization and facial expression, and its ''pragmatic'' design meant it was one of the few studies to attempt to control for the reality of the complexity of human-to-human interaction.
134
A number of different population groups received interventions. Approximately half of the studies involved the intervention being administered to patients with a variety of medical conditions; the largest group being people with cancer. [77] [78] [79] 95, 101, 106, 107 Many studies aimed to use touch to reduce anxiety and stress, which is common in patient population groups. A few of the studies focusing on healthy individuals used a range of mechanisms to induce stress in the subjects before or after the intervention process, which included touch, gaze and proximity to a trusted or significant other. 99, 114, 127 A number of these studies reported results that can potentially inform how to mediate stress via the therapeutic relationship.
The environment in which the intervention was provided was also a consideration in a number of the studies. Approximately half of the studies were undertaken in a non-clinical environment where conditions could be well-controlled in terms of stimuli not directly related to the human-to-human interaction, such as light and noise. Although the studies undertaken in a clinical setting might be considered more relevant, there was no direct attempt to control for such environmental stimuli.
For the majority of studies (n ¼ 53), the major impact marker tested was cortisol, In many cases, the purpose of touch therapy was to reduce stress in patients, and in some it was to explore beneficial neurophysiological effects (including immunological), particularly when the patient was undergoing treatment. Direct eye gaze was also indicated as a destressor in the studies that examined at it as an intervention. 94, 125, 128, 129, [132] [133] [134] This highlights the potential for touch and eye gaze, as part of the nurse-patient relationship, to positively impact patients, as supported by findings showing an integrative role of the oxytocinergic system in supporting social affiliation, and an associated rise in immune biomarkers.
Cortisol was shown to be a complex indicator, as a number of variables are involved, including relationship, gender, age, baseline/resting level, type of touch, type of cortisol (salivary, plasma and urinary) and collection method. For example, massage involving firm pressure (such as Swedish massage) was reported to increase cortisol (due to pressure sensors in the skin); yet, it had other beneficial physiological impacts such as stimulation of oxytocin and immune system function. In many of the studies that had oxytocin as an outcome measure, it was used as an indicator of bonding and/or synchrony. Though not part of this review's objectives, there was a consistent link reported between raised oxytocin and an increase in immunological activity, and this warrants further research in terms of the potentially beneficial outcomes from direct interaction with the clinician. It also raises the potential of using oxytocin as a measure of the development of a therapeutic relationship; however, in the studies with nurses, only one measured oxytocin levels and the rationale was that it was an anxiolytic.
77
A small number of studies measured neurological changes including amygdala and other neural activity, changes in nervous system activity and vagal tone, and the presence of various neurochemicals/ transmitters in response to study interventions.
128-
130,132,133
The reported results were consistent with the body of research work regarding the beneficial neurophysiological effects of direct human interaction.
30-41
Nursing interventions are often complex with many confounders. Qualitative research investigating touch as part of nurse-patient interaction reports that gentle touch can result in comfort or distress depending on a range of contextual issues, such as the gender of the nurse, the environment in which the touch is administered, and the simple but important act of explaining what is happening before the touch is administered.
136,138 Looking for objective evidence about the impact of a good therapeutic relationship is challenging, confounded by the iterative and synergistic neurophysiological nature of direct interaction on both parties. 99 The majority of studies that we identified aimed to measure the impact of a single intervention, most commonly massage, often ignoring the additional moderation/mediation of direct eye gaze. The interventions were rarely within the context of the nurse-patient relationship.
Limitations
One potential limitation of this review is that we focused specifically on touch and gaze as central elements of human interaction, including as part of a therapeutic relationship, in studies that quantifiably measured neurophysiological outcomes of such interaction. Human interaction is much more complex than touch and gaze, as shown in those studies that included related aspects such as social synchrony, convergence of biomarkers during bonding and affiliation, and the interplay of such things as allostasis and trust. There are also many studies that explore the neurophysiological impact of other aspects of human interaction, either inclusive or exclusive of touch and gaze, using qualitative methodologies. Such studies, when robust, should also inform this area of research as the complex interplay cannot be measured by quantitative measures alone.
Regarding gaze, the decision was made to only include ''live'' faces and this restricted the literature we accessed. A further limitation is that, due to the complexity of cultural differences in regard to direct gaze and touch, this review has not included cultural difference as a criterion. This was compounded by only including English language studies. Future research in this area would be valuable in terms of informing nurses and other clinicians on the complex mediating effects.
Finally, it should be noted that we did not search for unpublished literature. In preparation for this review we deemed a comprehensive search for unpublished papers impractical. As this is a scoping review without critical appraisal we make no specific judgments of effect which would be an issue in relation to publication bias.
Conclusion
The aim of this review was to identify studies that evaluated two important elements of human interaction, touch and gaze, and their impact on a range of neurophysiological measures. An important consideration was the relevance of the studies in regard to the nurse-patient relationship, interpreted through the wider lens of the therapeutic relationship. Although small in number, there were studies that did involve nurses and patients, but most did not address the complexity of human interaction as would be seen in the clinical setting. However, there was sufficient consistency in trends evident across many studies regarding the beneficial impact of touch and eye gaze to warrant investigation in the clinical setting. There is a balance here between studies that are tightly controlled and those of a more pragmatic nature that are contextually closer to the reality of providing nursing care. The latter should be encouraged.
Recommendations for research
Given the growing evidence that fundamental care is being poorly executed globally, [2] [3] [4] [5] [6] [7] [8] [9] [10] there is increasing emphasis on understanding how such care can be delivered effectively and safely and on elucidating the positive impact for patients when such care is delivered well. Fundamental care involves multiple opportunities for touch (as part of routine activities, such as bathing, or intended to comfort) and gaze, and is positively influenced by a trusting nurse-patient relationship. Systematic reviews of effectiveness could help to elucidate the specific neurophysiological mechanisms though which nurses' routine work and fundamental care result in positive care experiences for patients and improved patient healing. These reviews would range from those considering the neurophysiological effect of massage as a standalone intervention, likely to include a large number of studies, to a review on the effectiveness of comforting touch by nurses, likely to include only a small number of studies. There is also potential for reviews in a number of other areas including neural engagement and synchronization and immunological change.
In regard to primary research, most of the included studies were designed to control for a single stimulus. Very few studies were conducted in the clinical setting with the multiple stimuli that would represent the reality and complexity of nurse-patient interaction. However, these studies demonstrated the feasibility of this type of pragmatic research. Studies in which nurses are the providers of the intervention should be undertaken in the clinical area, to further explore the impact of the relationship between patient and nurse, and it would be relevant to further explore such an impact on both parties, as informed by studies regarding the reciprocal nature of the neurophysiological impacts of direct human interaction. The study by Ulmer-Yaniv et al.
134 provides a methodological example of quantifying multiple convergent elements and outcomes of human interaction. Other studies have also used video and accompanying software to code interactions between individuals in both the clinical and simulated environments, also demonstrating feasibility of this approach. 139, 140 In the early 1990 s, Estabrooks and Morse used a grounded theory approach to SYSTEMATIC REVIEW F. Kerr et al.
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COPYRIGHT ß 2018 THE AUTHORS. PUBLISHED BYinvestigate how intensive care nurses learn to touch. 136 This raises the potential of using both neurophysiological measures and technological intermediation and/or imaging as interventions or aids to teach nurses how to use touch and gaze in order to develop therapeutic relationships.
This review has research implications for the positive use of massage, and for differentiating the type of massage dependent on the required therapeutic outcome desired, as well as controlling for duration, timing, frequency, expertise, relationship and amount of body.
A research area that is currently under-developed is the inclusion of direct eye gaze as a contributing variable in both research studies and practice. Whilst there were only a small number of studies directly related to the role of eye gaze, in a therapeutic context there was evidence that the opportunity for, and effect of, eye gaze is also a potential mediator for a positive interactive outcome, and may have an additive effect when touching is also involved.
The increase in technology in health care requires decisions to be made about the level of human or technological intervention in the care of patients. However, there is currently very little research evidence to guide these choices to maximize benefits to patients, clinicians and the medical institution involved. Recognizing the therapeutic impact of touch and gaze may redefine the way nurses choose to interact with their patients and the future delivery of health care. In the nurse group, the median blood cortisol level was decreased after the intervention (P < 0.007). The median blood cortisol level for the patients' relatives and control group did not change significantly. There was no significant difference between the cortisol level in the three groups either before or after the intervention. Lower salivary cortisol levels after massage therapy (no effect for the relaxation group); and lower urine cortisol levels on the last day versus the first day of massage therapy (no effect for the relaxation group). Only the massage therapy group showed lower stress hormone (cortisol) levels after their sessions. In addition, only the massage therapy group experienced a reduction in depression and in stress (as manifested by their lower urinary cortisol levels) across the course of the study.
Field et al. A group by first/last day interaction effect showed that the massage therapy group experienced the following effects: i) increased serotonin levels; ii) decreased cortisol levels; iii) increased dopamine levels; and iv) decreased norepinephrine levels.
Field, Grizzle et al. (1996) 87
To evaluate the potential benefits of massage therapy for healthy infants who were born to depressed mothers USA, Clinical RCT 40 full-term I-to-3-month old infants born to depressed adolescent mothers (40) Massage-therapy infants were provided a 15 minute massage midway between morning feedings 2 days per week for 6 weeks. The therapist placed a small amount of mineral baby oil on the palms of her warm hands and placed her hands on the infant's chest then worked on six regions of the infant's body. Provider: researcher Comparator(s) The rocking group: During this condition, the infant was held in a cradled position by the researcher and rocked in a rocking chair.
Cortisol (salivary and urinary) Norepinephrine (Urinary) Epinephrine (urinary) Serotonin (urinary)
Salivary cortisol levels decreased in the massage group during the massage unlike the rocking group infants whose cortisol levels remained the same. Over time (comparing day 1 and day 12), the massage group experienced decreases in urinary catecholamine and cortisol levels and increased serotonin levels. Increased soothability and decreased stress levels, as suggested by lower cortisol and catecholamine levels, may have contributed to the infants' enhanced responsivity.
(Continued) Chair massage: 15 minutes a day, 2 days a week for 5 weeks, and the sessions were scheduled at noon each day. Standard Swedish massage procedure (kneading of muscles) was used.
Provider: trained masseuse Comparator(s) Relaxation control group: The subjects were asked to relax by tightening and relaxing the same body parts as those that were massaged for the massage therapy group (and in the same sequence).
Cortisol (salivary) Neural activity (EEG)
Salivary cortisol levels were lower following the massage but not the control sessions but only on the first day (a repeated measures by group interaction effect revealed a decrease in salivary cortisol levels on the first day for the massage group and an increase on the last day for the relaxation control group). No effect on cortisol was observed after 5 weeks of massage.
Field et al. Cortisol (salivary)
On both days the salivary cortisol levels decreased after massage in the massage group but there was no difference in the control group. Salivary cortisol (measured before the massage) was lower after the 5 day period than before.
Fujita et al. No significant differences in salivary cortisol levels between groups, however, salivary cortisol did increase in the control group and decrease in the massage group over time.
Garner et al.
92
To examine the effectiveness of a relaxation massage therapy programme in reducing stress, anxiety and aggression on a young adult psychiatric inpatient unit.
Australia, Clinical
Non-RCT Young adult psychiatric inpatients aged 15-25 years (32)
MT consisted of a 20 minute massage therapy session offered daily to patients during their period of hospitalization. Natural massage balm containing no essential oils or scent, was applied to forearms and hands.
Measures were taken at baseline and follow-up (after conclusion of 7 weeks) and just before and immediately following both the first and last massage sessions. Provider: trained masseuse Comparator(s) Treatment as usual Cortisol (salivary)
No differences in cortisol levels between groups overtime. There were some immediate effects of massage on cortisol. Following the 20 minute massage therapy session there was a significant reduction in saliva cortisol levels at both the initial and final massage therapy session.
(Continued) Control: No significant change in cortisol over time Massage group: no significant change overall Skin-to-skin contact: there was a reduction in saliva cortisol, and the overall reduction for the whole group was highly significant.
Gordon et al.
94
To determine impact of oxytocin (OT) and salivary cortisol (CT) on triadic synchrony.
Israel, Home Correlational study
Cohabitating parents and their healthy firstborn infant (37)
Families were visited at home twice during the evening hours (4-8 PM).
Interactions were videotaped between each parent and the child. On the second home visit, families were videotaped in a free-play triadic interaction. Parents were instructed that the two of them play together with the infant as they normally do and no specific position or toys were required.
Triadic synchrony:
Moments of coordination between physical proximity and affectionate touch between the parents as well as between parent and infant while both parent and child are synchronizing their social gaze Among mothers, OT was an independent positive predictor and cortisol (CT) was an independent negative predictor of triadic synchrony. For fathers, only OT independently predicted triadic synchrony and no relations were found between paternal CT and synchrony in the family triad, indicating that higher paternal OT predicted higher levels of triadic synchrony
Grewen et al.
111
To examine whether the magnitude of plasma oxytocin (OT), norepinephrine (NE), cortisol, and blood pressure (BP) responses before and after a brief episode of warm contact (WC) with a spouse/partner may be related to the strength of perceived partner support.
USA, Lab Pre-test posttest
Healthy couples living with their current spouse or monogamous partner for at least 1 year (76)
Baseline: Partners were seated in comfortable chairs in separate rooms. Warm contact: Couples were seated on a loveseat in a quiet room and instructed to sit close together, holding hands if they felt comfortable doing so. They were asked to talk about a time they had spent together that made them feel closer as a couple (2 minutes). They then watched a 5-minute segment of a romantic video they had previously seen. They then were instructed to talk for 2 minutes about a time when they felt close as a couple. At the end of this session, partners stood for a 20-second hug. Provider: partner Postcontact: Subjects were moved to separate chambers to rest quietly alone for 10 minutes.
Cortisol levels were lower after WC than before it in both men and women. However, there were no differences in cortisol between subjects reporting high versus low partner support. Individuals reporting high versus low partner support exhibited greater OT across the protocol (between subjects). There were significantly greater mean OT levels in the high versus low partner support groups at all measurement times. The link between greater partner support and higher OT values was observed in men and women at baseline and was present after WC with partner in women (postcontact rest alone minute 4). When baseline OT was examined by partner support quartiles, a consistent pattern of increasing OT with increasing partner support was seen. Although there were no links between greater partner support and lower diastolic blood pressure, heart rate, NE, or cortisol, correlations of higher OT with lower systolic blood pressure, diastolic blood pressure, and NE were obtained. These associations were seen in women but not men.
(Continued) Cortisol stress hormone, norepinephrine, and epinephrine levels did not decrease following massage therapy. However, for the massage therapy group there was an increase in (1) dopamine, and (2) serotonin levels, from the first to the last day. The control group showed a significant increase in norepinephrine.
Hietanen et al. There was no main effect of the intervention on salivary cortisol, or plasma OT, however, there was a significant effect of the intervention for salivary OT obtained at home during the month of treatment/monitoring. Even as early as intervention week 1, salivary OT levels were significantly higher in the intervention group than the control group. Both men and women in the intervention condition continued to have higher OT levels than those in the monitoring control condition during the final week. This effect remained significant after adjusting for pre-treatment plasma OT and even after adjusting for their higher week 1 OT levels, indicating that further significant albeit modest increases in OT activity occurred with greater exposure to the warm touch intervention. After controlling for pre-treatment levels, posttreatment alpha amylase was significantly lower among husbands and wives in the intervention group than those in the control group.
(Continued) Both cortisol and b-endorphin concentrations fell significantly after the skin-to-skin session. There was also a significant fall in cortisol levels during the control session, in contrast to b-endorphin levels, in which there was no significant change. Analysis of variance showed that the fall in b-endorphin, but not the fall in cortisol, during the skin-toskin session was significant when compared with the control session. There was a wide variation in basal cortisol and b-endorphin levels on both days. Significant enhancement of alpha and reduction of delta after a 15-minute aromatherapy massage. No significant differences in basal EEG patterns. Salivary cortisol levels were significantly decreased when they were measured at approximately 15 minutes after the one-time aromatherapy massage treatment, compared to the time point just before treatment. Basal cortisol levels in plasma were not substantially changed after the 4-week program in both the control and therapy groups. There were no significant differences in basal cortisol after 4 weeks.
